Towards the Synthesis and Evaluation of a Novel DNA Intercalator by Ellis, Connor
 Abstract  
Title – Towards the Synthesis and Evaluation of a novel DNA Intercalator 
Program of Study – Department of Biology and Chemistry.  
Presentation Type – Choose one of the following: Physical Poster 
Subtype – Choose one of the following for poster or oral presentation types: Basic. 
Mentor(s) and Mentor Email – Dr. Korn (mrkorn@liberty.edu)  
Student name(s) and email(s) – Connor Ellis (chellis1@liberty.edu) 
 
 
Abstract: Fluorescent DNA-intercalating dyes require diversity in photometry, binding site 
specificity, and emission color. The focus of this research is to synthesize a novel DNA-
binding dye in an effort to both expand the current dye selection and to present a dye that has 
benefits in comparison to those currently available. A dye is said to fluoresce when exposure 
to a specific wavelength of light causes a ground state electron (S0) to “excite” and move up 
an energy level (e.g. S1). As the electron returns to its ground state level, it releases a 
luminescent “emission” of energy in the form of a photon. This emission is typically at 
another, longer wavelength visible at a certain color (1). DAPI, a dye that intercalates in 
adenine-thiamine (A-T) rich regions of DNA, excites in the UV range (385nm) and emits blue 
in the visible range (461nm) (2). In contrast, DRAQ5 is another A-T intercalating dye that 
excites in the visible spectrum (647nm) and emits red (665-780nm) (3). When two or more 
different color dyes are used on the same sample, they can each be excited and the resultant 
emissions overlaid. This creates a colorful way for a researcher to visualize several cellular 
components (such as DNA) simultaneously; thus, a good fluorescent dye must successfully 
bind to the correct cellular component and must have a unique emission spectrum. This 
research will first synthesize DRAQ5 and a novel dye. The novel dye will be characterized ex 
vivo by the effectiveness of dye synthesis, photometry, ease of staining protocol, color, length 
of time before photobleaching (losing its color) and binding site specificity. Frozen 
histological sections will be treated with each dye. Results will be analyzed and compared 
with two known dyes DRAQ5 and DAPI.  
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